Hexagonal femte films with perpendicular magnetic anisotropy prepared by rf sputtering or laser ablation received attention as a new magnetic recording material [l-61. Magnetooptic (MO) magnetometry and spectroscopy provide cheap and rapid tool for the diagnostics of these films. The paper deals with MO complex polar Kerr effect in sputtered Sr hexagonal ferrite films. The MO experiments were carried out at nearly normal incidence. In this arrangement the effect of the uniaxial optical anisotropy in the SvFe12019 films was minimized. The SrFe12019 films with thicknesses ranging &om 200 to 550 nm were deposited on quartz substrates by sputtering keeping the rf pomr at 96 or 228 W. No substrate heating was done. The subsequent annealing was performed in controlled heating and cooling steps in 02/Ar gas with either 1.5 or 15 % of 02. XRD was employed to check for the crystallographic orientation. Prior the spectroscopic experiment, fixed wavelength polar Kerr loops were taken. The observed coercive field ranged between 3 and 6 kOe. From the series of studied samples films we shall focus on t m SrFeI2Ol9 films 238 nm thick sputtered at rf power of 96 W prepared using Ar and 1.5 % of O2 and annealed at 800 and 900°C, respectively. XRD of the former sample displayed only (006), (008) and (0014) lines showing that it is oriented with c-axis perpendicular to the plane of the film. The film annealed at 900°C displayed a low intensity (107) line in addition. The reason for the c-axis orientation is not clear at present. Such orientation has also been observed in films obtained by pulsed laser deposition [5] . The MO polar Kerr spectra measured in the photon energy range between 1.5 and 5.2 eV are given in Fig. 1 . The MO hysteresis loops of these films are also shown. Note that the coercivity of the film annealed at 800°C is 3 kOe while that one annealed at 900°C is 5 kOe. Because of low film thicknesses (200 to 350 hm) the MO spectra at photon energies below the absorption edge of hexagonal ferrites (2.5 eV) are affected by the reflections at the film-substrate and substrate-ambient interfaces. In this way besides the MO Kerr effect at air-ferrite interface we have to account for the MO propagation in the ferrite film, MO contribution from ferrite-substrate interface and non-zero Verdet constant of the 1 m m thick quartz substrate.
This last contribution, which little affects the obsewed ellipticity, could be minimized. To estimate it the rotation was measured in the remanent state at a zero applied field and the use was made of the experimentally determined remanence ratio which is close to one. The results were then compared with those in the field of 1 Tesla. The substrate contribution was sigmficant in the region below 2.5 eVonly and manifested itself by a positive rotation shift less than 0.03 deg.
To evaluate the effect of the propagation in the magnetic film w therefore neglect the effect of final thickness of the quartz substrate, i.e., we assume a zero reflection coefficient at the substrate-sample holder interface, and obtain an expression for the complex MO effect ,y,=Br+i&, (where 8, is the rotation and E, the ellipticity) in this magnetic film-substrate system [7] = (01) rol[(l+r122e-~(l-e-2i%4i~e4iflr12]/[(1+r~~ r12 eaia>( ro1+r12 e'%q]
(1) The reflection coefficients at air-film and film-substrate interfaces are respectively rol and r12. We have denoted the MO Kerr effect of a single air-magnetic film interface as ,yF1) (2) where &, V (1) and 6 , " ) are the off-diagonal and diagonal MO permittivity tensor elements of the magnetic film medium, respectively. The contribution of the propagation effect in the film and that of the reflections at film substrate interface will be neglig~ble d e n the multiplication factor at ,y?" in (1) becomes close to one. In the case of our film this means that the absorption coefficient should be higher than lo3 cm" i.e. 1 e-2iPl << 1, where / 3 '(wlc)~')t('); here ( w k ) denotes the magnitude of the radiation wavevector in a vacuum, N ( ' ) = (E,"))"
and t'" is the thickness of the magnetic film. As expected the optical transmission measurements of the SrFe12019 films confirmed that the condition , y , mX,(O1) is met at the photon energies above 2.5 eV. Above this energy the spectra display the shape similar to that observed in bulk crystals [5, . This is consistent with the good quality of the films codinned by XRD.
The sample annealed at 800°C shows abetter resolved structure at low photon energies (between 2.5 and 3 eV) and a higher magnitude of the negative rotation peak centered near 4.5 eV. These trends seem to be general: a less resolved low energy structure and a reduced amplitude of the peak near 4.5 eV (as much as 50 %) are typical for the films of loner degree of perfection. This suggests that the MO Kerr spectroscopy may be employed here as a rapid and cheap diagnostics tool.
